Background: Fission yeast possesses three unconventional myosins: Myo1p (a class I myosin that functions at endocytic actin patches) and Myo51p and Myo52p (class V myosins that function at contractile rings and actin cables, respectively). Here we used a combination of in vivo and in vitro approaches to investigate how changes in the actin track influence the motor activity and spatial regulation of these myosins. Results: We optimized the isolation of Myo1p, Myo51p, and Myo52p. All three myosins exhibited robust motor activity in ATPase and actin filament gliding assays. However, decoration of actin with tropomyosin differentially regulates the activity of these motors. Tropomyosin inhibits Myo1p by blocking its ability to form productive associations with actin filaments, whereas tropomyosin increases the actin affinity and ATPase activity of Myo51p and Myo52p. The actin filament crosslinking protein fimbrin rescues Myo1p motor activity by displacing tropomyosin from actin filaments. Consistent with our in vitro findings, fimbrin and tropomyosin have opposing effects on Myo1p function at actin patches. Defects in tropomyosin function led to shorter Myo1p patch lifetimes, whereas loss of fimbrin extended Myo1p lifetimes. Furthermore, defects in tropomyosin function decreased the efficiency of Myo52p-directed motility along actin cables in the cell. Conclusion: Tropomyosin promotes myosin-V motility along actin cables. Accumulation of fimbrin at actin patches relieves Myo1p from tropomyosin-mediated inhibition, ensuring maximal myosin-I motor activity at these sites. Thus, spatial regulation of myosin motor function is in part controlled by specific changes in the composition of the actin track.
Introduction
Actin filaments function in an ever-expanding list of cellular processes that includes cell motility, intracellular transport, cytokinesis, and endocytosis. A variety of specialized actin filament structures is established within the same cell to accomplish different tasks. Such actin structures must operate independently of one another, dictating the need for precise regulation to ensure appropriate functional outputs. These different actin structures specify the involvement of certain actin-binding proteins, such as actin-based myosin motors [1] .
From a technical standpoint, the tractability and relative simplicity of the fission yeast (Schizosaccharomyces pombe) system makes it an appealing model with which to study myosin specification. Fission yeast utilizes three distinct actin structures during vegetative growth and possesses five myosins: a class I myosin (Myo1p), two class II myosins (Myo2p and Myp2p), and two class Vs (Myo51p and Myo52p). Actin patches rely on an Arp2/3-mediated, branched actin filament network that helps drive internalization of endocytic vesicles [2, 3] . These patches utilize Myo1p motor activity [4] . Actomyosin contractile rings drive cytokinesis and are made up of formin-mediated, unbranched actin filaments arranged in short bundles [5] [6] [7] . These rings employ myosin-II (Myo2p and Myp2p) and a myosin-V (Myo51p) [8] [9] [10] [11] [12] . Actin cables are made up of long, formin-mediated, unbranched actin bundles that provide tracks for myosin-V (Myo52p) transport [11] [12] [13] [14] [15] [16] .
Localization of fission yeast myosins does not rely on their motor activity. Recruitment of Myo1p to endocytic patches and targeting of Myo2p and Myp2p to the division site are accomplished by the tails of these myosins [17] [18] [19] . However, both actin patches and contractile rings concentrate at the division site during cytokinesis, essentially lying on top of one another at the medial cortex [20] . Given this spatial overlap, mechanisms must be in place to insulate these different actin structures from one another. With respect to actomyosin function, what prevents Myo1p motors from engaging actin filaments in the ring? What restricts myosin-II motor activity to actin in the ring? In addition to tail-dependent localization mechanisms, tight spatial regulation of actomyosin structures may rely on actin filament-based regulation.
Emerging evidence indicates that fission yeast tropomyosin (Cdc8p) is a key determinant of actin function. Cdc8p is essential for cell growth and localizes to contractile rings, cables, and (to a lesser degree) patches [21, 22] . Assembly of the actomyosin contractile ring relies on the growth of new actin filaments by the formin Cdc12p [5, 19] and myosin-II motor activity [19, 23, 24] . Association of actin filaments with Cdc8p not only accelerates the rate of Cdc12p-mediated filament growth [25] but also promotes myosin-II motor activity [24] .
Tropomyosin is a dimeric, coiled-coil protein that binds along the length of actin filaments and plays a pivotal role in the stability and specification of actin filaments [26] . Mammalian cells possess four tropomyosin genes that provide cells with over 40 different isoforms through alternative splicing [26] . Multiple isoforms are expressed in a single cell type, presumably reflecting the wide variety of actin structures employed in higher eukaryotes. Although this large inventory of isoforms likely contributes to variability among actin structures, we do not yet understand how these proteins achieve this feat. For example, with respect to the myosin motors, it is far from clear which isoforms of tropomyosin influence which particular classes (and isoforms therein) of myosin at specific actin structures within the cell. An exception lies in the well-studied regulation of striated muscle myosin-II by the tropomyosin-troponin complex. However, this specialized role does not account for how tropomyosin regulates myosin in nonmuscle cells, because these cells do not express troponin or simply lack troponin genes altogether.
Here we examined the regulation of the unconventional fission yeast myosins by tropomyosin Cdc8p. As with fission *Correspondence: matthew.lord@uvm.edu yeast myosin-II, we find that association of Cdc8p with actin filaments promotes myosin-V motor activity. In contrast, Cdc8p inhibits myosin-I motor activity. The actin filament crosslinking protein fimbrin relieves this inhibition by displacing Cdc8p from actin filaments. Our findings favor a model in which tropomyosin promotes the function of myosin-II and -V motors at unbranched filaments in cables and contractile rings, whereas its absence in the fimbrin-enriched, branched filaments at patches favors myosin-I activity. Our work highlights the importance of changes in the actin track in actomyosin regulation in nonmuscle cells.
Results

Tropomyosin Differentially Regulates Fission Yeast
Myosin-I and Myosin-V Given the ability of Cdc8p to promote myosin-II motor activity and actomyosin ring assembly [24] , we were curious to test whether Cdc8p influenced the activity of other fission yeast myosins. We first optimized the isolation of active, full-length Myo1p, Myo51p, and Myo52p from fission yeast (see Figure S1 available online). Although Myo1p exhibited healthy actin-activated ATPase activity in the presence of actin, this activity was lost in the presence of Cdc8p-bound actin filaments (Table 1 ; Figure 1A ). In contrast, Myo51p and Myo52p showed enhanced activity in the presence of Cdc8p ( Figures 1B and  1C) . As with myosin-II Myo2p [24] , this was reflected by an increased apparent affinity for actin (an w2-to 3-fold drop in K M ) and a higher V MAX (Table 1) . Similar to Myo2p, rates of Myo51p-and Myo52p-driven actin filament gliding were significantly reduced (to w67%) in the presence of Cdc8p ( Figure 1D ; Table 1 ). We used the processive chick myosin-Va as a control, given that muscle tropomyosin has no effect on this myosin in the actin filament gliding assay [27] . Myosin-Va exhibited identical rates of motility in the presence and absence of Cdc8p ( Figure 1D ; Table 1 ), indicating that Cdc8p's effect on Myo51p and Myo52p motility is specific. In contrast, the ability of Myo1p to support actin filament gliding was lost in the presence of Cdc8p ( Figure 1D ; Table 1 ; Movie S1).
Because motility is limited by the relative length of time a motor occupies the strong-bound state [27, 28] , reduced rates of Myo51p and Myo52p motility observed in the presence of Cdc8p may reflect increased occupancy of the strong-bound state. To test this, we utilized the motility assay to derive duty ratios (percentage of time the motor spends in the strong actin-bound state per ATP hydrolysis cycle) for Myo52p with and without Cdc8p. This approach takes advantage of changes in the length of motile filaments observed at low myosin concentrations, where any significant increase in duty ratio is reflected by shorter filament lengths as fewer motors are required to effectively engage an actin filament at the surface. As with Myo2p [24] , association of Cdc8p with the actin track led to a 2-fold increase in duty ratio ( Figure  1E ; Table 1 ). A similar 2-fold change in duty ratio was also derived using Myo52p t on and V MAX values (Table 1) .
Tropomyosin Blocks Productive Associations of Myosin-I with Actin Filaments
The inability of Myo1p to support actin filament gliding in the presence of Cdc8p may reflect a role for tropomyosin in blocking productive Myo1p attachments to the actin track. To test this, we developed an assay using fluorescent actin and Myo1p (Myo1-GFP; Figure 2A ; Figure S2 ). This assay allows actomyosin interactions to be resolved by epifluorescence microscopy, which is convenient because it allows us to assess actomyosin interactions immediately following the addition of Myo1p and permits direct visualization of the actomyosin structures formed. Prior to embarking on such experiments, we first confirmed that the signal from rhodamine-labeled actin filaments does not leak into the GFP channel in our setup ( Figure 2B ).
Myo1p decorates actin filaments in the absence of ATP ( Figures 2C and 2D) . Based upon the appearance of Myo1p-labeled filaments, association with Myo1p under these conditions promotes filament crosslinking ( Figure 2C ). Under weak actin-bound conditions (i.e., plus ATP), Myo1p did not associate with actin filaments or promote crosslinking ( Figures  2C and 2D) . Incubation of Myo1p with Cdc8p-bound actin filaments under strong actin-bound conditions (i.e., no ATP) failed to support actomyosin interactions or filament crosslinking ( Figures 2C and 2D ), indicating that Cdc8p blocks productive associations between Myo1p and actin.
Tropomyosin and Fimbrin Have Opposing Effects on the Lifetime of Myosin-I at Endocytic Patches
Time-lapse analysis of myosin-I in budding yeast using a number of motor mutants revealed that its lifetime at endocytic patches is influenced by its motor activity [29] . Reduced motor activity extends the time myosin-I spends at a patch. For example, a point mutation at the regulatory TEDS phosphorylation site within the motor domain leads to reduced rates of actin filament gliding in vitro, which translates into significantly longer myosin-I patch lifetimes in vivo [29] . The same mutation also prolongs the lifetime of Myo1p patches in fission yeast [4] . Thus, myosin-I patch lifetimes can provide a readout of motor function at patches. Considering that Cdc8p inhibits Myo1p motor activity in vitro (Figures 1A and  1D; Table 1 ), we tested whether defects in Cdc8p function influenced Myo1p patch lifetimes. For this analysis, we employed the temperature-sensitive cdc8-27 mutant grown under permissive growth conditions. cdc8-27 cells possessed normal distributions and levels of Myo1p at patches ( Figures 3A and 3B ), yet Myo1p patch lifetimes were overall significantly shorter in this mutant ( Figure 3B ). Therefore, Cdc8p found at patches in wild-type cells may be partially inhibitory to Myo1p, favoring longer patch lifetimes compared with the cdc8-27 mutant.
Work from Skau and Kovar in this issue of Current Biology [30] demonstrated that fimbrin (S. pombe Fim1p) displaces Cdc8p from actin filaments in vitro. This finding explains why Cdc8p levels increase at patches in a fim1D background [30] . Given this increased accumulation of inhibitory Cdc8p at sites of Myo1p localization, we assessed Myo1p patch lifetimes in a fim1D strain. Although Myo1p still accumulated at patches in fim1D cells, patch distribution was more polarized toward cell tips and division sites ( Figure 3C ). Furthermore, in contrast to the reduced lifetimes observed in the cdc8-27 background, Myo1p patch lifetimes in fim1D cells were w1.63 longer than wild-type ( Figures 3D and 3E ). Average levels of Myo1p at patches were also higher in the fim1D background ( Figure 3E ).
Collectively, our in vivo findings suggest that Cdc8p influences Myo1p function at patches. Furthermore, Cdc8p and Fim1p appear to work antagonistically. In agreement with this idea, we found that the longer Myo1p patch lifetimes observed in the fim1D background were significantly offset by the cdc8-27 mutation in a fim1D cdc8-27 double mutant, because they are more similar to wild-type ( Figure 3F and 3G). However, whereas actin patch lifetimes were not influenced by the cdc8-27 mutant, actin patch lifetimes were longer in fim1D cells [30] . Still, Fim1p-dependent changes in patch lifetimes appear to be specific to Myo1p function, given that the longer actin patch lifetimes seen in fim1D cells were suppressed by a myo1D mutation ( Figure S3 ).
Fimbrin Releases Myosin-I from Tropomyosin-Mediated Inhibition
Given the ability of Fim1p to displace Cdc8p from actin filaments, we wished to test whether Fim1p-decorated filaments could support Myo1p motor function. Use of our fluorescence microscopy-based assay and actin-activated ATPase assays indicated that actin filaments saturated with Fim1p still support formation of Myo1p-actin complexes ( Figures 4A and 4B ) and Myo1p motor activity ( Figure 4C ). We repeated these experiments following preincubation of actin filaments with both Fim1p and Cdc8p. Inclusion of Fim1p restored productive Myo1p-actin interactions ( Figures 4A and 4B ) and significantly ATPase activities (detected from control reactions lacking actin or actin-Cdc8p) and background P i from actin or actin-Cdc8p (determined from controls lacking myosin) were subtracted from all measurements. Plots were generated from average values (6standard deviation [SD]) obtained from four different data sets. Curves were fit to Michaelis-Menten kinetics using KaleidaGraph software. Actin filaments were preincubated with Cdc8p at a concentration of 2:1 actin:Cdc8p molecules to ensure saturation of filaments with Cdc8p as previously described [24] . (D) Histograms summarizing average rates (6SD) of Myo1p, Myo51p, Myo52p, and myosin-Va motility for actin alone (,) and Cdc8p-bound filaments (-) (n = 60 filaments per experiment). (E) Myo52p duty ratios in the presence of actin versus Cdc8p-bound actin. Data from plots of motility rate against number of motors available were fit to the equation
, where V is actin filament velocity, V MAX is maximum filament velocity, f is duty ratio, N is total number of motors capable of interacting with the actin filament, and (a 3 V MAX ) relates to the ability to move filaments at low motor density [50] . Fitting by nonlinear regression allows the duty ratio (f) to be determined as a parameter of the fit (see Supplemental Experimental Procedures for details regarding this experiment).
increased Myo1p actin-activated ATPase activity above what was observed with Cdc8p-bound filaments ( Figure 4C ). Actin filament cosedimentation assays revealed that Fim1p displaces Cdc8p from actin filaments in these ATPase experiments ( Figure S4 ). In the in vitro motility assay, Fim1p was unable to restore Myo1p-driven actin filament gliding in the presence of inhibitory Cdc8p ( Figure 4D ). However, unlike in the presence of Cdc8p alone (where actin filaments fail to associate with the surface), actin bundles generated in the presence of Fim1p and Cdc8p underwent Myo1p-dependent severing ( Figure 4D ; Movie S2). However, this effect appears to rely on thin, incompletely crosslinked Fim1p-Cdc8p bundles, because more extensive bundling observed in the presence of excess Fim1p (or in the absence of Cdc8p) does not support recruitment (and consequently severing) of bundles by Myo1p at the surface. Correspondingly, a truncated form of Fim1p (Fim1-A2p) with only one actin-binding domain (and no crosslinking activity) [30] restored Myo1p motility in the presence of Cdc8p ( Figure 4D ). Although the presence of Fim1-A2p on filaments had little effect on motility rates ( Figure 4D ; Table 1 ), it reduced the frequency of motile events w3-fold ( Figure 4D ). The ability of Fim1p-crosslinked filaments to support motor activity was not unique to Myo1p. Myo2p exhibited similar rates of actin-activated ATPase activity with and without Fim1p ( Figure 4E ). In summary, our findings indicate that one role for Fim1p at actin patches involves protecting Myo1p from inhibition by tropomyosin.
Tropomyosin Promotes Directed Movements of Myosin-V along Actin Cables in the Cell
To test the importance of tropomyosin in myosin-V transport, we compared Myo52p transport along actin cables in wildtype and cdc8-27 cells. We employed a fully functional, integrated myo52-3xGFP fusion to track the motility of individual Myo52p particles ( Figure 5A ; Movie S3; Movie S4). These particles presumably reflect clusters of Myo52p surrounding organelles or secretory vesicles. Myo52p motility was tracked at permissive growth temperatures (25 C and 30 C) that maintain cable integrity in the cdc8-27 strain ( Figure S5 ). The average speed of Myo52p particles in wild-type cells was 2.3 6 0.5 mm/s at 25 C ( Figure 5B ), which is approximately 5-fold faster than what was previously reported [14] . Although we do not know the source of this discrepancy, we note that our average rate is comparable to the speed (3 mm/s) of budding yeast myosin-V (Sc Myo2p) in vivo transport [31] . Myo52p particle run lengths and speed were essentially the same in wild-type and cdc8-27 cells grown and monitored at 25 C ( Figure 5B ). However, the frequency at which Myo52p motile events were observed was significantly higher (w1.5-fold) in the wild-type background ( Figure 5B ). At 30 C, Myo52p run lengths and speed were significantly greater in the wild-type strain ( Figure 5C ; Figure S5 ). Furthermore, the frequency at which Myo52p motility was observed was again higher (w1.7-fold) in wild-type versus cdc8-27 cells ( Figure 5C ). Thus, in agreement with our in vitro results, in vivo measurements indicate that Cdc8p plays a positive role in Myo52p transport.
Discussion
Here we took advantage of the fission yeast system to characterize the role of tropomyosin in specifying myosin function. Association of fission yeast tropomyosin with actin filaments promotes myosin-II and myosin-V motor activity but inhibits myosin-I activity. This differential regulation favors myosin-II and myosin-V function at contractile rings and actin cables ( Figure 6 ). Accumulation of the actin filament crosslinker fimbrin at cortical actin patches displaces tropomyosin, allowing myosin-I motor activity at these sites ( Figure 6 ).
Tropomyosin Promotes the Activity of Myosin-V Motors
We recently showed that Cdc8p enhances myosin-II motor activity, promoting actomyosin-dependent assembly of contractile rings [24] . Here we reveal that Cdc8p also promotes fission yeast myosin-V motor activity. Correspondingly, use of a cdc8 mutant showed that Cdc8p favors directed movements of Myo52p along actin cables inside the cell. This represents the first time that tropomyosin has been shown to regulate myosin-V. Collectively, our findings suggest that Cdc8p functions to direct myosin-II and -V motor activity to unbranched actin filaments ( Figure 6 ).
Cdc8p enhanced the actin affinity and motor activity of Myo51p and Myo52p in ATPase assays. As with Myo2p [24] , Myo52p regulation relies on the ability of Cdc8p-bound filaments to favor movement into the strong actin-bound ADP (G) Myo1p patch intensities tracked over time in wild-type (top, n = 30) and fim1D cdc8-27 (center, n = 50) cells. Average patch lifetimes for the two strains are indicated on the plots. Compared with cdc8-27 and fim1D single mutants, deviation from wild-type lifetimes (6SD) was much less significant in the fim1D cdc8-27 double mutant (p = 0.011). The bottom plot shows average patch intensities over time for the two data sets (normalized as in B). Note that time-lapse images of Myo1p patch dynamics captured for each of these three mutants (cdc8-27, fim1D, and cdc8-27 fim1D) were each performed in parallel with a wildtype control (recorded in an identical fashion) to account for any variability in the microscope settings or output. Fluorescence intensity values are arbitrary and should only be compared within parallel experiments.
state, reflected by a 2-fold increase in duty ratio. Although mechanistic studies on myosin-V have tended to focus on processive motors (i.e., high duty ratio motors that spend most of their time in the strong-bound state to facilitate walking of double-headed molecules along the actin track), it is becoming increasingly clear that some myosin-V isoforms are nonprocessive [32] [33] [34] . The duty ratio of Myo52p (and most likely Myo51p) is less than 50% in the presence of Cdc8p, indicating that this myosin V is nonprocessive. Such myosin Vs must work as ensembles or utilize other factors to maintain effective connections between motor and track. We propose a role for tropomyosin in maximizing the function of such myosin Vs. In complex eukaryotes (where multiple isoforms of tropomyosin and myosin-V abound), different tropomyosins may sort different myosin Vs to their appropriate actin track by converting nonmotile ensembles (e.g., clusters of myosin-V at the surface of an organelle) into effective, motile units.
Fimbrin Relieves Myosin-I of Tropomyosin-Mediated Inhibition at Endocytic Patches
Cdc8p inhibits the motor activity of fission yeast Myo1p, consistent with previous studies showing that striated muscle and nonmuscle tropomyosins can inhibit myosin-I motility [35] [36] [37] . Cdc8p blocks Myo1p binding sites on actin because Cdc8p-bound filaments failed to associate with Myo1p. This finding correlates with the contrasting localization patterns of Myo1p and Cdc8p in cells, where Myo1p accumulates at actin patches, whereas Cdc8p is predominantly at rings and cables.
In the absence of Cdc8p and ATP, Myo1p not only decorated actin filaments but also promoted their crosslinking, hinting at the involvement of a second actin-binding site on the Myo1p molecule. Given that all type I myosins studied to date are single headed, any other actin-binding site probably lies outside of the motor domain. Such a region may lie in the Myo1p tail, given the ability of Acanthamoeba myosin-IA and -IC and Dictyostelium myosin-IB and -IC tails to bind actin filaments [38] [39] [40] [41] [42] . Any such secondary binding site may help to anchor Myo1p at actin patches.
Skau and Kovar [30] found that fimbrin removes Cdc8p from actin filaments. This property has ramifications for the function of other actin-binding proteins. Skau and Kovar found that fimbrin-mediated removal of Cdc8p from actin favors severing by cofilin [30] , and we found that fimbrin restores Myo1p actin filament-binding and motor activity. Our results are consistent with a role for fimbrin in limiting tropomyosin-mediated inhibition of Myo1p at actin patches ( Figure 6 ). With respect to myosin motor function, fimbrin appears to be passive, because both Myo1p and Myo2p ATPase activity remained intact, even at fimbrin concentrations that promote extensive actin filament crosslinking. However, fimbrin-mediated release of Myo1p motor activity from Cdc8p inhibition led to actin filament severing (instead of gliding) in motility assays. This effect may be due to antiparallel Fim1p-actin bundles that fail to support motility because of the buildup of bidirectional Myo1p-dependent forces working against one another in a tug-of-war. The ability of Fim1p to displace Cdc8p and rescue Myo1p motor activity does not require crosslinking per se, given that truncated Fim1p with one actin-binding domain still restores Myo1p motility in the presence of Cdc8p. Like other myosin-Is, Myo1p may act as a tension-sensing motor operating under cortical load [43, 44] . Myo1p accumulation and force production at patches may help overcome cortical load and promote vesicle invagination and internalization [29] . However, we cannot rule out a role for Myo1p in promoting actin filament disassembly at patches by breaking down bundles to augment cofilin-mediated severing of filaments. Indeed, such a role may contribute to the rapid actin disassembly that appears to be a key feature of endocytic actin patches in fission yeast [45] .
Consistent with our in vitro observations, we found that Cdc8p and fimbrin are antagonistic in vivo. Defective Cdc8p function decreased Myo1p patch lifetimes, whereas Myo1p patch lifetimes were longer in the absence of fimbrin. Given that myosin-I patch lifetimes are inversely proportional to motor activity [29] , we speculate that changes in Myo1p patch lifetimes reflect changes in the degree of Cdc8p-mediated Myo1p inhibition.
Specification of Actomyosin Structures by Tropomyosin and the Actin Track
Tropomyosin plays a critical role in the specification of actin structures in higher eukaryotes. Cell transformation is accompanied by a major reorganization of the actin cytoskeleton in which cells lose stress fibers in favor of a more dynamic actin cytoskeleton that promotes cell motility and metastasis. This transformation correlates with a loss of expression of certain tropomyosin isoforms, which, in a number of cases, can be reversed by artificially inducing the expression of the relevant tropomyosin isoform [46] .
As with Cdc8p, tropomyosins in higher eukaryotes appear to play a role in sorting myosin motors to different actin structures. Expression of Tm5 NM1 in neuroepithelial cells reduces C. Wild-type versus cdc8-27 cells: speed, p < 0.0001; run length, p = 0.0008; frequency, p < 0.0001. Run length data was also compared using the Kolmogorov-Smirnov test, which does not assume a Gaussian distribution ( Figure S5 ). cell migration and increases stress fiber content and the recruitment of myosin-IIA to these structures [47] . Injection of skeletal muscle tropomyosin into migrating Ptk1 cells led to a loss of branched actin filament networks making up the lamellipodia while favoring the function of the unbranched, myosin-II-containing lamella actin network [48] . Under these conditions, the lamella (unlike stress fibers) maintains leading-edge protrusion and promotes persistent rapid cell migration [48] .
Actin filaments found in cells are rarely naked, because they are associated with tropomyosin and other actin-binding proteins such as filament crosslinkers and actin nucleation factors. Although our work in part highlights the ability of fimbrin to specify myosin-I function by antagonizing tropomyosin, filament crosslinking by itself can influence myosin performance. For example, bundling of actin filaments by fascin is essential for processive movement of myosin-X along filopodia [49] . In the future, it will be interesting to learn how other conserved filament crosslinkers like a-actinin, transgelin, and IQGAP influence tropomyosin and myosin motors in fission yeast. In summary, our study and an emerging body of work in higher eukaryotes suggest that actomyosin function in cells is ultimately regulated by specific features of the actin track.
Experimental Procedures
Fission yeast cell biology and genetic methods, along with a strain list (Table  S1 ), are provided in the Supplemental Experimental Procedures. Additional details regarding live cell imaging, protein purifications, biochemical assays, and duty ratio measurements are also provided in this section. Figure S1 (Myo1p, Myo51p, and Myo52p isolations), Figure S2 (control experiments for Myo1p actomyosin decoration experiments), Figure S3 (actin patch lifetimes in myo1D and myo1D fim1D strains), Figure S4 (Cdc8p/Fim1p actin cosedimentation assays), and Figure S5 (actin staining of wild-type and cdc8-27 cells and statistical analysis of Myo52p run lengths), as well as Movie S1, Movie S2 (Myo1p in vitro motility assays), Movie S3, and Movie S4 (Myo52p in vivo transport) can also be found with the Supplemental Experimental Procedures online.
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